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(57) ABSTRACT 

An automotive ball screw rack assembly for positioning a 
road wheel is presented. The assembly comprises an actuator 
housing; a ball screw disposed within the actuator housing; 
at least one tie rod assembly connected to the ball screw and 
the road wheel; and a motor coupled to the ball screw and 
connected to the actuator housing for controlling the dispo- 
sition of the ball screw within the actuator housing. 

8 Claims, 2 Drawing Sheets 
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BALL SCREW RACK ASSEMBLY of the ball screw rack 100 within the housing 300. A 

controller 400 is in signal communication 400s with the 

CROSS-REFERENCE TO RELATED motor 200 for controlling the motor in directing the motion 

APPLICATIONS of the ball screw rack 100. The ball screw rack 100 includes 

5 a groove 102 contiguous to the surface of the ball screw rack 

This application is based upon, and claims the benefit of, 100 and parallel to the axis thereof. At least one rolling key 

United States Provisional Patent Application No. 60/154, system 600 is coupled to the groove 102 and connected to 

682, filed Sep. 17, 1999, the disclosures of which are the housing 300 for allowing the axial motion of the ball 

incorporated by reference herein in their entirety. screw rack 100 within the housing 300 while countering 

torque on the ball screw rack 100 developed during the 

TECHNICAL FIELD steering motion of the steering system 700. 

„ . .. . . . .. ,„ , Reference will now be made to FIG. 2. Therein depicted 

Th* . disclosure relates to an automotive ball screw rack fa a entation of the al kast one roUi k lem 600 

assembly for positioning a road wheel m an automotive of ^ ' pmM invention> ^ rolling key System 600 com- 

steenng system. pn v es at least onc ball 604 disposed along the groove 10 2 

RACKfiROUND OF THE INVFNTTON " and a bcaring P latc 602 encapsulating the ball 604. The 

BACKGROUND Or IHL INVENTION folling key system 60Q fllso indudes a end cap sleeve 612 

It is known to provide ball bushing bearings that make it disposed about the ball screw rack 100 encompassing 

possible to obtain friction free linear motion of a shaft along thereb y the bearin g P late 602 - A clamping device 606 is 

with resistance to torque, torque drive and rotary position- connected to the bearing plate 602 and the end cap sleeve 

ing. An anu-friction rolling key may be formed by the balls 20 612 for adjusting the load on the bearing plate 602 and 

of the ball bushing bearings running in a groove of the shaft aidin g in retaining the ball 604 along the groove 102 during 

and a groove of the ball bushing bearing plate which is ^ motlon of ^ bal1 screw rack 100 within lhe housin g 

adjusted radially. For torque resistance, one or more shafts m ™* clamping device 606 comprises a screw 606a and 

and a plurality of ball bushing bearings may support a a lock nut 6066 coupled thereto. The screw 606a adjusts the 

carriage subject to an offset load. Torque drive of housings, 25 load in the bearing plate 602 and the lock nut 6066 prevents 

mounted on the ball bushing bearings and shaft, is permitted lhe screw from looseni ag. Based upon the foregoing 

by simple rotation of the shaft or by simple rotation of the description of the present invention, it will be appreciated 

housings. For rotary positioning, the combination of ball ^at the rolling key system 600 is operative to allow the axial 

bushing bearings mounted on the shaft enables rotary posi- motion of the bal1 screw rack 100 within (he housing 300 

tioning for linear motion. Partial revolution of the shaft 30 while countering torque applied to the ball screw rack 100 

rotates the housing or partial revolution of the housing durin S ^ steering motion of the steering assembly 700. 

rotates the shaft. Adjusting a preloaded setting in the ball screw rack 

assembly may be accomplished by inserting the rack into the 

SUMMARY OF THE INVENTION housing; aligning the groove with the ball directly under the 

. , „ , , „ „ ... 35 bearing plate; aligning the bearing plate under the clamping 

An automotive ball screw rack assembly for positioning a reloadin the ^ j ate with the sc and 

road wheel is presented. 1 he assembly comprises an actuator , odd ^ 

screw to a preload setting with the locknut. 
housing; a ball screw disposed within the actuator housing; r . . „ . ° , , , 

at least one tie rod assembly connected to the ball screw and . While Preferred embodiments have been shown and 
the road wheel; and a motor coupled to the ball screw and 40 4 )T I °° dlfic ri aUon ? ^ substitutions may be 

* a * #1% ♦ u t . II- t u a- made thereto without departing from the spint and scope of 

connected to the actuator housing for controlling the dispo- . A ,. *. * A . K. . , *; A , 

„f tu~ „,uu: n tu~ o^,,,^- w™.?;™ tne invention. Accordingly, it is to be understood that the 

siUon or the ball screw within the actuator housing. . . 4 . , , -.j. 

0 present invention has been described by way of illustration 

DESCRIPTION OF THE DRAWINGS on ^» anc * suc ^ illustrations and embodiments as have been 

disclosed are not to be construed as limiting the claims. 

The present invention will now be described, by way of 45 What is claimed is: 

example, with reference to the accompanying drawings, in 1. An automotive ball screw rack assembly for positioning 

which: at least one road wheel, the assembly comprising: 

FIG. 1 is a schematic representation of a ball screw rack a housing; 

assembly; and 5Q a ball screw rack disposed within the housing; 

FIG. 2 is a representation of a rolling key system. at least one steering assembly connected to the ball screw 

rack and to the at least one road wheel; 

DESCRIPTION OF THE PREFERRED a motor coup i e d to the ball screw rack and connected to 

EMBODIMENT the ho^g f or directing a motion of the ball screw rack 

A description of the preferred embodiment will now be 55 within the housing; and 

had, with reference to FIGS. 1 and 2. FIG. 1 is a schematic an antirotation mechanism coupled to the ball screw rack 

representation of the ball screw rack assembly of the present and connected to the housing for preventing a rotation 

invention. Therein depicted is a ball screw rack 100 disposed of the ball screw rack. 

within a housing 300. At least one steering assembly 700 is 2. The automotive ball screw rack assembly as set forth in 

connected to the ball screw rack 100 and to at least one road 60 claim 1 wherein the ball screw rack includes a groove 

wheel 800, 900. It will be appreciated that the steering coiitiguous to the surface of the ball screw rack and parallel 

assembly 700 typically comprises crank arms, tie rods and to the axis thereof. 

steering arms(not shown in the interest of clarity) for rotat- 3. The automotive ball screw rack assembly as set forth in 

ing the road wheels 800, 900 in response to the motion of the claim 2 wherein the antirotation mechanism comprises: 

ball screw rack 100 within the housing 300. A motor 200 is 65 at least one rolling key system coupled to the groove and 

coupled to the ball screw rack 100 and connected to the connected to the housing for preventing the rotation of 

housing 300. The motor is operative in directing the motion the ball screw rack within the housing. 
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4. The automotive ball screw rack assembly as set forth in 
claim 3 wherein the rolling key system includes: 

at least one ball disposed along the groove; 
a bearing plate encapsulating the at least one ball disposed 

along the groove; 
an end cap sleeve connected to the housing and disposed 

about the rack encompassing thereby the bearing plate; 

and 

a clamping device connected to the bearing plate and the 
end cap sleeve for adjusting a load on the bearing plate. 

5. The automotive ball screw rack assembly as set forth in 
claim 4 wherein the clamping device comprises a 

a screw; and 

a locknut coupled to the screw for locking the screw in 
place. 

6. The automotive ball screw rack assembly as set forth in 
claim 5 wherein the end cap sleeve comprises a plurality of 
sleeves. 

7. The automotive ball screw rack assembly as set forth in 20 
claim 1 farther comprising a controller in signal communi- 
cation with the motor for controlling the motor in directing 
the motion of the ball screw rack within the housing. 
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8. A method of adjusting an automotive ball screw rack 
assembly for positioning at least one road wheel, the ball 
screw rack assembly having a housing; a ball screw rack 
disposed within the housing, including a groove contiguous 
to 'i surface of the ball screw rack and parallel to an axis 
thereof; at least one ball disposed along the groove; a 
bearing plate encapsulating the at least one ball; an end cap 
sleeve disposed about the rack encompassing thereby the 
bearing plate; a clamping assembly including a screw and a 
locknut coupled to the screw for locking the screw in place; 
at least one steering assembly connected to the ball screw 
rack and the at least one road wheel; and a motor coupled to 
the ball screw rack and connected to the housing for direct- 
ing a motion of the ball screw rack within the housing, the 
method comprising: 

inserting the rack into the housing; 

aligning the groove with the at least one ball directly 
under the bearing plate; 

aligning the bearing plate under the clamping assembly; 

preloading the bearing plate with the screw; and 

locking the screw to a preload setting with the locknut. 
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